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[#S*lt#©fSll] 

ttEAaflrs-Tfr&SHr*"** h;v*#*!>*3M8: 
tt»t*fT ■? * i «t xrm 2 we«***m* 

[»#JS2] »Kft*fl|*^£:4* % flUg-ttStfrJt* 1 * 
*ja«ft-eii tire* l is J: zfm 2 o^tl^ £A t 
u «*j*ai#ifc* f /ha:*«**kTiiiitrsE* lmo'ii 

[R*9 3] fltl iiJ:i«|S2©|§Jt**©5l?4< t t 
— A^Urf-*!®*"** WK h fritz 

* h ^ot«A 7 - tcift £ W 7 - <7>Jt -cgEHi" * 
«8J£**£M¥«*#i-4£i*4*«ii-4fll#:!Rl K 

Ette>gt«-tt]£*]E. 

[W*«4] £li3J:a f S&2Wl!g;t£**, A^ffi-?- 
* , at#*'**'*o*lj&|£*KJ: »>*M-r4BJIt»*SejE 
3M££;fr-f 4 £ t 1 CEttOttSW 

[IR&&5] h 

df5EO*^ l-M:*3«)BfiA*fti:fc 
h**S*R-J-ci:*4#«i:1-4»*#i ~4<D 

;K at^*"?* h>vs>fci±A2Mt-S-««X''<* h^t?i 
^g-x-N:^ hfrtow-i*}*** h frx- t item, ti- 

* fci± 6 EftoggswESEa. 

[il#«8] »3 0BJt***r, flHS-»«t*ifc-eWffli 

hfrtspxm&x'** h fr<Dlti:mcx*!l?>mzffi&•t 
^> r t t-r ^»is*Ji5 - 7 <ov>-rn^tc fernowl 



2 

[R#?R10] 4>fc< t fc— o©«j(£a*fcfl.fflJ: *) 

mwttzitmiR-rzz t iftmt-r&mxmi ~8*>v> 

I89!©fiMlll*R91] 

[0 0 0 1] 

•cffl v> h n z> V * T A ^^Bfflt > * X ^ S£ IC 

10 [0 0 0 2] 

12 19 6-§-&«KHjj*3ilTV»* 0 .1*114, XS* (St 
even F. Boll, "Suppression of Acoustic noise in sp 
eech using spectral subtraction", IEEE Trans. ASS 
P, Vol.ASSP-27, No. 2. April 1979) tC^-r^ipl^. ^ ^ 

[0 0 0 3] HI 1 *m^X$fffl¥-9-2 12 19 6* 

20 &*un*s*iTv»*ft3i5a*oflij«srKfli-»„ mi 

1 lCj3V>T, 2 0 0 !4!£3fc©$|WJtp£Sfi, 2 0 1 \tm 

202 itm^mmmim-rc 1 o 1 iu 

1 0 2 (2«jftft»«f|§IIK, 1 0 3 MtflUB^H 

■ »«fn», i o 4(igs^ar»g^*TiiiiiS> io5«±«*« 

^WHSb. 1 0 6li*J*r/**^»«rH»T*l9, CO 
tirtjX-X-i ?f 1 0 7 A, 1 0 7 BO^>/^-7SIJfflI4- 
108li5t^-^^^h ^#14lt»is J: IfEtgEK 

i i oimmmik&mm»-ci>'). m$.&frvr®s& 

30 1 0 2 tmvmttftic 1 1 1 «4¥*&H* W^/UE* 

mm. i 1 2 liffl^sijffli^ssciigs, 1 1 3ttuj*«*tt 
nm»* 1 1 4ii?a»^s, 1 1 5(iffi*ffi*sr-* 

[0 0 0 4] *tziO(**S«0»f*J=ov»T8i9!1- 
4. A*«-f-* s «*A*Si8 1 Ol^HDaiii, Si6 
sBc^^flUSS 1 0 2 Icisv^T, /<7-^^^ h;wS(f)ifi[ 
h;uP(f)(z^J5t$tt-i, 0 ni»(:, AJS«*li» 
Jtig?«3*fEIKi o 3 tci*v^r, ttJB^a^tff 

fi^fflil^HSS 1 0 5Tfi, S£ffiKI«^ft^ffl (Rmax 
1 0 6TA2j«-S-©«SI«:IMl|-r*e R«ax*»*4BBffl[J: 

[0 0 0 5] *J*/#*J*«8UEtt 1 0 6 t *U5e 

snm^'?? h^s(f)a, ^'f v *\ o 7A<o»ft 
t-J;f), Sf^*^* h;i^Sns(f)t LXWl^*^? h frft 

so h;KDMgf«4^ (l) OJ:?J=3E*r«ro»*^^^ h 



3 

^SnsoidtA^M-^^^^ h^S(f)i::S*#&/9 £*L 
[0 0 0 6] 

[0007] «v»r, jtsjtpsftaoamst*^^^ h 

;l/Sns (f) K**fsNt*«W(f ) £ A3 v»TWJtt*W »t *!? 

w(f)affl*.i*ffcft (2) ? uaasii*. 

[0 0 0 8] 
[»2] 

»V<y) = {S — (JB/f^fi ■+. J£, f = O /c 




- • 5w(/) 
0 or 



[0 0 12] jfijgttft»«f EB& 1 1 014, sr&Bfc**^ 
if MI'S* (f MW(f)*fflv>T v mWi&ffi 

[0 0 13] iScv>T, TOMMrw'CA'eilHfti 1 1 

is. xDm^tm^-e&ztmi&zixtzt zon^m^ 20 

Sl'g-*^ hJUSnsCflfcRMtC &5£ (4) IIV'TA 
Lnsnew[t] l4B#*Jt t=K* * itfc^iMS* l"**, Lnsold 

»cj3»t*a»js*»«-«fia»i 1 o©m»flns-©»«$t* 

U"«>K /?«4£<&&&t?**„ 
[0014] 
[»4] 

Lns nev ,[t] = Lns oU >0 + Lns\tl(l-0) 30 

[0 0 15] JSl±#*fcLns[tU, U[t] *fflv*Tft* 
(5) «t 0«*$lJf»#ScA[t]^Itff1-^»o /,!±BlTg<7)ffl 
£fi-c-** 0 i-T% Ls[t] (±3»JBift3Bk«-*fEI» l l 0 

[0 0 16] 
[Sit 5] 

A|I]=I*I<]//«M<1 

[0 0 17] WK^Sl 1 4 14, i£Sj£&5M*flII& 1 1 

ooih»«-e-ir±E**fca*«i«p«ftA[t]t#i:T, 
aiti«^-jgi i 5 4 i?m*i-*o 

[0 0 18] 
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* [0 0 0 9] fciiA*«-5-©H*«k»*»=«S 
til, B**J:a'KI4«*f&«-C*»K io«A»*:*v»e 
WE**** < £<OBi5 4lW48tf-«**# Sj; 

[0 0 10] IlfS] 0 9(4, ft£ (3) dfeoTA 

^Mf**"** )>jus(f)*fe?tt«>MHt*"<* h;ws ns (f) 

Jt*»*^^^ h;WS , (f)**ftiC*o^»'g-tC(4, OS 

[0 0 1 1 ] 
1^3] 

if SU)>S n ,(f) 
else 

[0 0 19] h^«Jt»aTl»*U*#ift*o7t 
JfioTV^OT, J*^* h ;UJi-C|S®±jff £ Lv>4 -5 
tt#^«»*»ffi-T * £ t tt < »ff Jt#*jqiffii- * £ b 

loo2o] Sfe, ftajtfTttogibVft&^ftafHR 

h;K?)«f««* { fiTt4<OT, aft03l&£9«OlK 
HK4 H F7^ya >S#^-w5i-v 

*ju/^x (ifcwiftam) 

[0 0 2 1] Sft^fifc**^? h*#flKftota 

-g-o&a (l*lL(ii) p*u^v»t, fMra-rafiw* 
[0022] z<D&ajm, *»**»a**ft-r*fc»i= 

[0 0 2 3] 

[»a*»ft1- £«»WC«4Jt*ffliS 

%ltt:*it>Z>^&b, hiHCJCt.LTJPg^fi*#it 
4-fi : d^l4JiO f »2 OBJt«**r«fE«-»*t«l*ifclZ 

«fSi: 4 •? ffilW ^ fL^SS 1 «>KJtffi* iHteSt**^ 
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[0 0 2 4] BjKJK*«l*?f9:4<* flHMWHrifc 
^ftiHiSta-ciiKrEW l Siir*2 ©»Jt**** 
k U Jb4*/h* 4 ffl*«TiiUIE* l J3 J: 

[0 0 2 5] itz, m\&zrfWi2<nm%'&?>-<n>'Mts:< 

tzteAttm^X^? h frkm^A^.? h)\sk<D¥-#)X^- 
? Y frto'&t&j « 7 - t iSiit't 7 - OJt t-£o* § SCH-f 4 

[0 0 2 6] S/c, «1 *5 4O'£2<0JHjttS*£A:tJ*I 

4 <0 lEM-f 4ISE**Se 

[0027] h ;wit»#©oM«ife^3i ! ft 

Sit**'** h A-frifcjmJUfc Lttftv^ 
[0 0 2 8] ifc, flirKoErJeO*^ h ;Hi, ATJfl 

[0 0 2 9] ttz. $S3<Z>mitm**\Jj&^1&1%A'< 

[0 0 3 0] ttz. i(S 3 Srflt^Wii^Jt-CW 
[0 0 3 1] ttz, %3ff>&%.&*-izADm^-MV5A'< 
4 ?ULT 

[0 0 3 2] 4/sc 4>fc< k <>— 30BJt«**^»*. 
[0 0 3 3] 

[0 0 3 4] El 1 <i*«HOtt*ft)&&a«>%ffcOJ&S 
1 <Offl&,*7F-t7v y pmX'$>2><, ±& < 114 

L?MfS, 4 l±TJS?S«#^^^ h*MfriJ4 0 f f8l$ 
¥8, 5 t±SNJtft3f¥!S:, 6 liSiXS^Stffi^lS:, 714 
B5t**«l»¥&* 8 14*^* 9 14*^: 

* h JUJPE^S, 1 0 «±a«tt/9*WSE»#S, 1 1 14 

[0 0 3 5] Bf£©-9->7"J v^JSiMfc («xtf8Wlz) 
>iTZ1X, mfE<D7 V>-J*m&. (#ijx.l4*20n) 



6 

s) U^iS$n/>A?J^^A7JM-§-^l 4 0 A* £ 
-(OA*m-tl4 : « i m?t ; i-3t*ltOJ©-&t*iil4*W« 

[0 0 3 6] B#B/JSfc»g£»#S 2 14, 14*2 5 6 
*FFT (Fast Fourier Transform: &2 7 - >; & 
JBv»T, A^*!-****!*** h*S(f)ittffi.*^:f h 
<M>(f)Kge&1-*o ^i3FFT{4S»^^f*4<0-C§i 
BJl4«BSi-4 0 

[0 0 3 7] «MrS>LS*Mff^ti3li, WM=fm»¥f^ 
10 SI 5, D-/iX V 4 )\>9 1 2, «7-T^?l 3> l£ 
«Hfl*r#«l 4, JE*r&Kftftft£^8 1 6 
Si1<£>o iT, o-yU?^;!'^ 1 2-CASf^ro7-f 

frtOiiv h*7jS&&l4#Jx.l4*2kHzi-t& 0 a-;** 

t* J -C#$5c L£#«Wx4o *»=***W«*f#« 

^««» 0 £»&o » 

7-f ;v-^ l 3»4n-/N-^7^ ^fl-e-SrSa^SlflMBfc* 

iewfffSHt, n-/u«ii^i effing 

[0 0 3 8] H*r&ft«ftft3mB: 1 6(4, {RIAtffrHJ 
©RACmaxi, n-/\**8lg{I-§-<7>,><7-. 7V-A/N-7 
-£fflv>r, $t^-<b LS*«ittfaii 7 tc5 u 

^^Uife^L, &*<?)l"<)i'lzi&Ctz¥iZ>& : gA'<? h 

[0 0 3 9] 

30 1 ] 









0 




0.5 


1 




0.6 


2 




0.8 


3 




0.95 


4 




0.9999 



[0 0 4 0] lf.«**»m^S 6 (4, Wr&Ofc®. a , 
a' (faUlfff-1.2. o'=0.5) 4540-*/9, /?' (Wittf 
40 /?=0.8, /?'=0.1) 4-A?JL, SfcS: (6) 4»)^ lOH 
^S*a«(f)i3J:0 r ^2O©^«*^„(f)«-»m-r 
4o fcl4-f-Y*^ hmwift-v&z. 

[0 0 4 1 ] 
[»6] 

Q u .(/)=(a' -a)-f/fc + a, /=0,.../c 

/?.(/) = (/?' - 0) • f/fc + 0, f = 0,. .. fc 
[0 0 4 2] US ] WBf-^fi^ « n 2 Oli^fi 

* /? « »i a»«-9- is'oi'^iimmmizfo cx &fc-r z> z 

so t#T-#£ 0 H2l4^Jxl4*s ttffl««*J*a*fT«FO§ 
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16 flirt i t^»*o-fH-c**o 
[0 0 4 3] ¥J*?ft** * * h ;uH*f is i tfftj##« 4 
li, ftftfeLS4Mfr¥«3#mai-*¥*&ft**'<* h 
*ft*r«»r h^S(f)*><b, ft A (7) (O 

i -? ir^ft**^* hMl(f)OH«*lT?. N 0 id(f) 
iiS*rW© 5 F*&ft**"<* UK Nne»(f)liH»r^<0¥ 

[0 0 4 4] 
[ft 7] 

[0 0 4 5] SNJtWWS 5 i±, XaflTtftft*'** h 
^tWi^^? h^fe, spi^St^*^* Unci* 
•fhXtlfe^*^* h;U<7)Jt (SNJt) Sr *o 

[0 0 4 6] Bftft*lHltt#& 7 li, H 2 1 ©ftft 
ft* o . (f K » 2 Ofggft* /? „, (f ) *SNJttrft#« 5 
**th*-t-&SNJttc36cf#, U-AOSNJtKftlSLfc 
m-MW-tZo *©ft> SNJt«»Sit^»l«5«Jltft* 
ac(f), SNJtW»S*Lfc»2©Bftft*/9e(f)iLTa * 

*(/), = ( 5(/) -*< (/) ' W) 
\0 or n(/) 

[0 0 4 9] f^fflJJE#S9 li, ft* (9) Oi 

fc»2©JBftft*jMf)**i:T, 
-^ft^PPffX^ h *&«)*{&*■*-*. 

[0 0 5 0] 

[ft 9] 

^(/) = a c in - s.(f) 
[0 0 5 1 ] ftftft/I^IBUEft^a 1 0 14, WT$/M 30 
ftftft#«2<Bifi«>*ft* t 0, WiLtfftFFTSrfror 

v*T«$im«-*KftftU -ftftTlz-AOflr-S-ft^tft 

[0 0 5 2] ft**^* h/U0>J&RK<> J:*i**rj»*(i 
tttW^ivxDT, —ft tc fij^ W * jfttSNJfc a** § < 
4 4„ E12 C^-ti d h /l^glCffl 

v»*»l Ottjfcft*«r.(f)*e*-CI±** <, »*H 

ft* * * * < «ft L , SNJt #/h S V'Brgjtt * /> 3 < "f 
SOT-, h Jl/Waa[05l§*IJ, WKft&J&^O 

*^x^^ h/uoft®*|*iLLoo«:<&«H::*&4ft* 

[0 0 5 3] 4£, 112 IC^i-i -5 IC, h;i/ft4K 
OTECft v>4 85 2 ©ftftft* /? „ (f ) * S N Jt**7< # v> 
ft«-CI±**< («ft4H(pS L, S Nit*** 
SuftftKfc&KftotVhS < ( = ««««E*ft*4) 
i-*fcV»-7ft*f*»t*'ffd«)T, ftftK* 50 
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B3li*«>W»0— «"C*>*. SUttfftv** 
li, « w (0)i: «.(fc)tOft*»*S <»Jg-t4 (EP*> 

»*(4 0 . (0) t p . (fc) tOft*r/h$ < T4 (0 2 <01 
//J.(f)©««W««**l=4*) o *LT, SNJtdVhS 
<&&I=9*VC. o «(0)t o .(fc)0£t*? < L 
(a <0 (f)o<ls^HiiS J f , * i ic4 4) , ai:^.(0)ijj. 
(fc)Oftli*S < 44 (l/iJ«0«*Hi**<4*) o 
[0 0 4 7] FA>tt«fB8a, Wft**'** 

h *N(f) KSNittllft S tltzm 1 *>I8j£ft* « c(f ) ** t 
r, ft* (8) oi^cMM? h;vs(f)ro«Ilrff 
v», ftftSlfc*^*^* Wl'Ss (f) 4 „ i 

, ft*3 ! § * h ;ws s (f ) **ft C 4 o 

cii 0 * fciifrSgoft t"^ft*n(f) *» A LT :W 
ft#3l§*»)ftO^^^ h^t-t^ffitoML^SS-fi 1 

■)o 

[0 0 4 8] 
Ift8] 

i( S(f) > a e (f) ■ N(f) 
else 

oeftftftfrftfttfftftLfcft^MM-KttU X^tY 
^ftftfeft-Cft* L ^ft««>»«ft**ftfl 
WUE-T4C1 tT-ft*ifp)E4-ffd WT-, ^*65lcft*PPl± 

[0 0 5 4] Sfc, ^5iS^ffB#OSS;fltF«?4^tg*^ 
ft-Cli, StWEftflftftftO^bUJ: •> s F*&*t*^'<^ 
h^Oftft»ft*»fiT-r*«>-C, ^JS<7)?l#*l)^<OJl 

*;uy^X (**S<)ft*) **ft£i-4#, *5&^<0*fi£ 
i^titia fift^Jt^SNJt^fb-i-iftftcu 

v*T«i3l§*»)Tli4 d»-ft 

•y*^'fXtot©t«iffin:t)» ,, rs, ft«Ji# 

[0 0 5 5] 4 7t, SNJtfi-»ififfi* f ^bL-Ct, ftftft 

5 v ^ t Lti< or-i§swwja3i f s*jtT§, * 

^ D ° D K^b^^v^ft*}lpE^lT^ - 4o 
[0 0 5 6] $*iOli©Mti:S^ti:J: 

< »«ft# * - t * ? T-§ 4<OT, ^O^-i** 
^ $ < 4 h Kc v> t v> -5 m ** J * 4 o 

[0 0 5 7] 4J3, ft*t,L$fl^S3SrS£*Wft* 
ffl)E^tlUJi^^nT^4W ; i-/'ft : i-*iJ«lHlSS (mi 1 
coESSl 0 3~ 1 0 6) i:t**it(>*5l9Joa*ii 
5i»t><b4v» 0 

[0 0 5 8) ftftO^ft 2 
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» * fiift £ ft ift Cfl-«f L T ft* / < 7 - HXZmiA'iV - 
-eoftt^W-ties^^-OJtTft 1 

t ft 2 (oifl* i ^s-f * i t i> ^mx- *> h o 
[0 0 5 9] HI 4 ii*%Hatt*8iE&1E<?>%;lfeoj£SI 

2 <o#fi£s-^i--ro ? * h-c* o , %m<o : nm i 

HI tom-. *MS»*tlin— W**WLT3«1-. 121 
i iJt^TarfcfcWJSii, B£ft*K3mti 7t* 

[0 0 6 0] Mtft*KX*ftl 714, BN/J5%ftK 
ft^H^a^i-* 1 2 8.£offiflI*^* h^J:U»F4 

***** MUfrTJtJU Mx~<? * 

/W) = /M/) • ((Pmoh/i - 1) • 

&«,(/) = <*»(/) - {{Pow h „ - 1) • 

[0 0 6 2] A^^t-tSliB*^* Mwt^Si 

*>^^* h ;V t O^*?)-*^* h JWOfti&/*7- £ ies*/* 20 
7-OJtrt*/h£v>»-g % fiP*,, ft*/* 7-* f 3*l*-'<7 - 
»=JfcttL-C*£v?»&Ktt. «1 OKIES** ft 2 OB 
Jt»**eKfi*Sr»*±»rr«»*ft»ci-* «t ? lege 

ISC*:*-** i*^* ]» *4MWUE ©Bf 

^/&*EP«goE8U**o^&v^-g-K.fc^T, Xtim^r 

«Bg t *-OB#Hge»KlS LT**«&£-& £ t 

tl, 3EC»«±»4 Lv^W^JEfrfi 1 -? - t* r -C-# 30 

[0 0 6 3] ^mmmx-ii, ft i o«xt* « 
a*, ft i <oefi* a „ (f) t Jtiift 2 ©warn* /? 

m (f ) o £**> h fr-1Tlt (t JE L r *> « *> te v> o 

[0 0 6 4] mm<7>mm 3 

4fc, Hi£oBSi2osijoiJglt LT, «jt**seje# 
gl 7tc*sv^T, A*«-^lSt'I*^* 4: 

-&#*!>, ■?-OftJ3i7<7-i:S5*S>'<7-OJtT > 
ftl OWJItft*t»2 0»J(:«*S:!EJE-t*ii: tTfTffi 

[0 0 6 5] A7J«-f-»I*^* h*Ofttt><7- £S5 
«/<7 - OJt T-ft 1 <7>n%&&- 1 ft 2 OBjfcfi* * gJE 

*^*h;u?l#*0t*^* h *«ttW>ff*>BJM*tt 
# KtftfEHKii^TSMHtpsS*** <t§&ot% so 
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** h A-O^pi^*^* -f-o^^*^* h;t>o 

tflJxCTfttic* 0;o><b 6 3.$3T*rftia*^* h^i: L< 
6 4.6ri»<b i 2 7 .£ ST LT, 
•T^^ <bfti£/<7 -Po<* I is J: U f iS^-''? 7 -Po^hfctfg 
L, «*/fi«^<7-JtPo«h/Po*l-Po»h/l*f|-JiC1- 
fztzL, Poa,h/l^l.O^±[i]o^*&-g-(- (il.OllflJ 
m L , S^'fitliafltPo co th Sr TH o liPo w thtc0J 

1SIK**« „(f)^ J: l/ft 20eif«/!, (f)S:|E3|-r 
ScA (10) OJ: -7 i:f*i?iiOBfil* 
ff ySa.tcSlS/e^^^-ltPocoh/lS-^tT, S x 

[0 0 6 1 ] 
[ftl o] 
/ + /c)//c, / = 0,.../c 

f + fc)/fc, f = 0,...fc 

B* Jiff £ L v >$i*}fps S-ff^ti f TiS„ 
[0 0 6 6] *H*0»JRT li, ft 1 OflS«S* a 

• (f)i3J:y f l|S2 0J»je**/9.(f)OSE3E*!forv»* 
*^ »l«>WJIt**B.(f)*fcli»2 0BJt»*j? 

[0 0 6 7] HJ60B3K 4 

¥^5t#*^* F^tft*i»*U»|(LTft«/<7- 
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